Gene transfer to the rat kidney in vivo and ex vivo using an adenovirus vector: factors influencing transgene expression.
The characteristics of adenovirus-mediated gene transfer into the kidney are not well examined. We studied the effects of contact time and temperature on adenovirus-mediated transgene expression in rat kidneys, using catheter-based in vivo gene transfer and a rat renal transplant model ex vivo. An adenovirus vector containing the luciferase (Ad-Luc) or beta-galactosidase (Ad-LacZ) gene was introduced in vivo into the kidney via a renal artery catheter. Various contact times and temperatures were evaluated. Ex vivo, the renal graft was injected with Ad-Luc through the renal artery, chilled for 60 min and then transplanted. Luciferase expression was evaluated periodically by a non-invasive bioimaging system or histology. Cells expressing the LacZ gene were identified by immunoelectron microscopy. In in vivo gene transfer, successful transgene expression was achieved; however, its efficiency was independent of contact time or temperature. In ex vivo gene transfer, transgene expression in the renal graft peaked early and gradually decreased. Strong gene expression was observed in the recipients' livers. LacZ expression was detected in fibroblasts, parietal epithelial cells of Bowman's capsule, mesangial cells, podocytes and tubular cells. This study generated new information about in vivo and ex vivo gene transfer into the kidney, which would be useful for renal gene therapy.